Triglyceride synthesis in hepatocytes isolated from rats fed a low-protein diet is enhanced independently of upregulation of insulin signaling.
It is known that protein malnutrition develops fatty liver in rats. However, the mechanisms by which protein malnutrition enhances lipid accumulation in the liver are not fully understood. Our previous studies have demonstrated that protein malnutrition upregulates insulin signaling with an increase in TG levels in rat livers. Here, we examined whether the upregulated insulin signaling contributes to an enhancement of TG accumulation under protein malnutrition. As it is difficult to analyze insulin-induced hepatic TG synthesis in vivo, the isolated hepatocytes derived from rats fed a low-protein diet were used. The hepatocytes were isolated from rats fed a 15% casein diet (15C) as a control diet or a 5% casein diet (5C) as a low-protein diet and then treated with insulin. As shown in vivo, insulin signaling was upregulated in isolated hepatocytes from 5C-fed rats (5C hepatocytes). However, the insulin-induced increase in the mRNA levels of lipogenic enzymes, including acetyl-CoA carboxylase 1 (ACC1) and fatty acid synthase (FAS), was similar in both groups. The amounts of TG synthesized from both glucose and palmitate, as well as ACC1 and FAS protein levels, were increased at the basal state in 5C hepatocytes, but were not further increased by insulin. These results indicate that TG synthesis via both de novo fatty acid synthesis and esterification is enhanced in 5C hepatocytes, which is independent of the upregulation of insulin signaling.